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(57) ABSTRACT

An information processing apparatus is provided. The appa-
ratus includes a communication unit configured to commu-
nicate with another apparatus, a main processing unit capable
of controlling communication processing by the communica-
tion unit and other processing, a communication processing
unit capable of controlling the communication processing by
the communication unit and a deciding unit configured to
decide, during communication by the communication unit
and based on one of a transfer condition of communication by
the communication unit and priority of data to be communi-
cated, which one of the main processing unit and the commu-
nication processing unit should control the communication
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INFORMATION PROCESSING APPARATUS
AND METHOD OF CONTROLLING THE
SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an information pro-
cessing apparatus and a method of controlling the same.
[0003] 2. Description of the Related Art

[0004] An information processing apparatus having a com-
munication function requires higher performance in commu-
nication processing and other information processing with
increasing amounts of data to be processed or communicated.
Japanese Patent Laid-Open No. 6-231088 describes a multi
CPU scheme using a plurality of central processing units (to
be referred to as “CPUs” hereinafter) to improve information
processing performance.

[0005] When a plurality of CPUs are provided in an infor-
mation processing apparatus having a communication func-
tion to improve the performance, and inoperative CPUs are
always on, power is wasted. Japanese Patent Laid-Open No.
11-327706 describes a technique of dividing the electronic
circuits of an electronic device having a plurality of functions
into blocks and on/off-controlling the power supply for each
block so as to prevent wasteful power consumption.

[0006] Japanese Patent Laid-Open No. 2000-349854
describes a power saving technique of changing the operation
clock of the CPU of a communication apparatus in accor-
dance with the transfer rate of the communication interface.
However, power saving by changing the operation clock of
the CPU is limited because the operation clock frequency of
the CPU has a lower limit. In the information processing
apparatus employing the multi CPU scheme, when a CPU
which is executing processing for communication is powered
off for power saving, the communication is temporarily inter-
rupted.

SUMMARY OF THE INVENTION

[0007] In order to solve the above-described problems, an
aspect of the present invention provides a technique of
switching a processing unit configured to control communi-
cation processing without interrupting communication.
[0008] Anaspect ofthe present invention provides an infor-
mation processing apparatus comprising: a communication
unit configured to communicate with another apparatus; a
main processing unit capable of controlling communication
processing by the communication unit and of controlling
other processing; a communication processing unit capable
of controlling the communication processing by the commu-
nication unit; and a deciding unit configured to decide, during
communication by the communication unit and based on one
of a transfer condition of communication by the communica-
tion unit and priority of data to be communicated, which one
of the main processing unit and the communication process-
ing unit should control the communication processing by the
communication unit.

[0009] Another aspect of the present invention provides a
method of controlling an information processing apparatus
comprising: a communication unit configured to communi-
cate with another apparatus; a main processing unit capable
of controlling communication processing by the communica-
tion unit and of controlling other processing; and a commu-
nication processing unit capable of controlling the commu-
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nication processing by the communication unit, the method
comprising: deciding, during communication by the commu-
nication unit and based on one of a transfer condition of
communication by the communication unit and priority of
data to be communicated, which one of the main processing
unit and the communication processing unit should control
the communication processing by the communication unit.

[0010] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the descrip-
tion, serve to explain the principles of the invention.

[0012] FIG. 1 is a block diagram showing an exemplary
arrangement of a communication apparatus according to the
first embodiment;

[0013] FIG. 2is aview showing an exemplary memory map
of'a processor system according to the first embodiment;
[0014] FIG. 3 is an exemplary flowchart for explaining
communication processing switching according to the first
embodiment;

[0015] FIG. 4 is an exemplary flowchart for explaining
communication processing switching according to the sec-
ond embodiment;

[0016] FIG. 5 is a view showing exemplary CPUs which
handle communication processing in correspondence with
power supply types and information transfer rates according
to the second embodiment;

[0017] FIG. 6 is an exemplary flowchart for explaining
communication processing switching according to the third
embodiment; and

[0018] FIG. 7 is a view showing exemplary CPUs which
handle communication processing in correspondence with
QoS types and communication modes according to the third
embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0019] Various embodiments of the present invention will
now be described with reference to the accompanying draw-
ings. In the following embodiments, a communication appa-
ratus that is an example of an information processing appa-
ratus will be explained.

First Embodiment

[0020] An exemplary arrangement of a communication
apparatus according to the first embodiment will be described
with reference to FIG. 1. The communication apparatus can
change the information transfer rate when transferring packet
data or the like to another apparatus so the information trans-
fer rate can vary. The communication apparatus includes a
processor system 1, wireless LAN communication unit 2,
memory 3, external connection unit 4, output unit 5, input unit
6, and power supply monitoring unit 7. The wireless LAN
communication unit 2 serves as a transceiving unit which
performs communication with an external device based on
IEEE 802.11n. The external connection unit 4 is connected to
the outside of the communication apparatus. The output unit
5 outputs data or the state of the communication apparatus.
The input unit 6 inputs data or various settings designated by
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the user to the processor system 1. The power supply moni-
toring unit 7 monitors the power supply type and/or remain-
ing battery level.

[0021] The processor system 1 has the following arrange-
ment. A main CPU 102 for performing main processing con-
trols the entire processor system 1. For example, when the
communication apparatus is a printer, the main CPU 102
controls various kinds of processing concerning printing.
When the communication apparatus is a camera, the main
CPU 102 controls various kinds of processing concerning
image forming. The main CPU 102 can control communica-
tion processing using the wireless LAN communication unit
2,t00. A communication-dedicated CPU 101 can also control
communication processing using the wireless LAN commu-
nication unit 2. Communication processing control by each
CPU includes TCP/IP processing, WPA (Wi-Fi Protected
Access) processing such as encryption key exchange, and IP
address solution processing to be performed by the CPUs.
[0022] The process load of communication processing is
generally large, and communication processing by the main
CPU 102 may affect main processing such as printing or
image forming. For this reason, the communication-dedi-
cated CPU 101 handles communication processing. On the
other hand, in this embodiment, when the information trans-
fer rate is lower than a predetermined threshold, communica-
tion processing is handled not by the communication-dedi-
cated CPU 101 but by the main CPU 102, thereby saving
power of the overall communication apparatus while main-
taining throughput.

[0023] A shared register 103 is used by the communication-
dedicated CPU 101 and the main CPU 102 to share informa-
tion. A memory controller 104 controls write- and read-ac-
cess to the memory 3. A wireless LAN communication unit
interface 105 exchanges data with the wireless LAN commu-
nication unit 2. An input unit interface 106 exchanges data
with the input unit 6. An output unit interface 107 exchanges
data with the output unit 5. An external connection unit inter-
face 108 exchanges data with the external connection unit 4.
A power supply control unit 109 controls power supply to the
communication-dedicated CPU 101.

[0024] A communication-dedicated bus 110 is a bus which
connects the communication-dedicated CPU 101, wireless
LAN communication unit interface 105, transfer rate detec-
tion unit 113, and bus bridge 112. A main bus 111 is a bus
which connects the input unit interface 106, output unit inter-
face 107, external connection unit interface 108, shared reg-
ister 103, power supply monitoring unit 7, and memory con-
troller 104 to each other.

[0025] The bus bridge 112 relays data flowing through the
communication-dedicated bus and that flowing through the
main bus so transfers data from the communication-dedicated
bus to the main bus and vice versa. The transfer rate detection
unit 113 receives an information transfer rate value sent from
the wireless LAN communication unit 2 and writes the value
atan address Ox7FFFFFFF on a memory map to be described
later.

[0026] FIG. 2 shows an exemplary memory map in the
memory 3 of the processor system according to the first
embodiment. Addresses 0x00000000 to OXFFFFFFEF corre-
spond to a communication processing program execution
area to be used by the communication-dedicated CPU 101.
Addresses 0x10000000 to Ox1FFFFFFF correspond to a
communication processing program execution area to be
used by the main CPU 102. Addresses 0x7FFF0000 to
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Ox7FFF3FFF correspond to a data holding area to be used for
communication processing switching. This area is used to
prevent interruption of communication processing when it is
switched between the main CPU 102 and the communication-
dedicated CPU 101. Addresses O0x7FFF4000 to Ox7FFFFFFF
correspond to a data holding area to be used for inter-CPU
communication. This area is used to share data between the
main CPU 102 and the communication-dedicated CPU 101.
[0027] An exemplary operation of the main CPU 102 will
be described with reference to FIG. 3 concerning communi-
cation processing switching in the arrangements shown in
FIGS.1and 2. The description will be made assuming that the
threshold of the information transfer rate for communication
processing switching is set at 54 Mbps. In step S301, the main
CPU 102 checks the current information transfer rate written
at the address Ox7FFFFFFF of the memory 3. The main CPU
102 determines whether the information transfer rate is more
than 54 Mbps.

[0028] IfYES in step S301, the process advances to step
S302. In step S302, the main CPU 102 determines whether it
is currently executing communication processing. [f the main
CPU is not executing communication processing (NO in step
S302), the processing ends. If the main CPU is executing
communication processing (YES in step S302), the process
advances to step S303. In step S303, the main CPU 102
performs processing to switch the communication processing
to the communication-dedicated CPU 101.

[0029] If NO in step S301, the process advances to step
S304. In step S304, the main CPU 102 checks whether the
communication-dedicated CPU 101 is executing communi-
cation processing. If the communication-dedicated CPU is
not currently executing communication processing, the pro-
cessing ends. If the communication-dedicated CPU 101 is
currently executing communication processing, the process
advances to step S305. In step S305, the main CPU 102
performs switching processing to perform the communica-
tion processing itself. In step S306, the main CPU 102
instructs the power supply control unit 109 to power off the
communication-dedicated CPU 101.

[0030] At alow information transfer rate, even if the com-
munication-dedicated CPU 101 handles the communication
processing, the throughput is not expected to significantly
improve, and extra power may be consumed because both the
main CPU 102 and communication-dedicated CPU 101 are
powered. On the other hand, when the main CPU 102 per-
forms the communication processing, the throughput is rarely
affected. Hence, when the information transfer rate is lower
than a predetermined threshold, the main CPU 102 handles
communication processing, and power supply to the commu-
nication-dedicated CPU 101 is stopped, thereby reducing
power consumption while maintaining throughput. So the
threshold is preferably set based on a maximum information
transfer rate at which the main CPU 102 can handle commu-
nication processing without significantly affecting through-
put of the processor system.

[0031] Instep S303, communication processing switching
from the main CPU 102 to the communication-dedicated
CPU 101 is performed in the following way. First, the main
CPU 102 writes and stores, in the data holding area for com-
munication processing switching (addresses 0x7FFF0000 to
0x7FFF4000), current parameter values such as the packet
sequence number and the dynamic encryption key, which are
communication processing parameters necessary for making
the communication-dedicated CPU take over the current
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communication processing without interruption. The com-
munication-dedicated CPU 101 can continue the communi-
cation processing without interruption by referring to the
values written in the area.

[0032] After switching the CPU, the communication pro-
cessing is handled by the communication-dedicated CPU
101. To appropriately operate the system, the current values
of SSID (Service Set Identifier), IP address, and the like are
written in the data holding area for inter-CPU communication
(addresses Ox7FFF4000 to Ox7FFFFFFF).

[0033] Instep S305, communication processing switching
from the communication-dedicated CPU 101 to the main
CPU 102 is performed in the following way. The communi-
cation-dedicated CPU 101 writes and stores, in the data hold-
ing area for communication processing switching (addresses
0x7FFF0000 to 0x7FFF3FFF), the packet sequence number
and the dynamic encryption key which are communication
processing parameters necessary for enabling the main CPU
take over the current communication processing without
interruption. The main CPU 102 can take over the communi-
cation processing without interruption by referring to the
values written in the area.

[0034] With the above-described processing, switching is
performed so that the communication-dedicated CPU 101
handles communication processing for high-speed commu-
nication when the information transfer rate exceeds the
threshold, and the main CPU 102 handles communication
processing when the information transfer rate is equal to or
lower than the threshold. If the information transfer rate is
high, the communication-dedicated CPU 101 performs com-
munication processing, and the process load on the main CPU
102 is thus decreased. On the other hand, if the information
transfer rate is low, the main CPU 102 performs communica-
tion processing, and the communication-dedicated CPU 101
is powered off, thereby suppressing power consumption.
[0035] In the first embodiment, the transfer rate detection
unit 113 is independently provided. However, the detection
unit may be implemented by a program on the communica-
tion-dedicated CPU 101 or the main CPU 102. In the above
description, when the main CPU 102 handles communication
processing, the communication-dedicated CPU 101 is pow-
ered off. Instead of completely powering off, only several
circuits may be powered off. That is, the power supply control
unit 109 may limit power supply to the communication-dedi-
cated CPU 101.

[0036] As described above, according to the embodiment,
handling of communication processing is switched between
the main CPU 102 and the communication-dedicated CPU
101 in accordance with the information transfer rate, thereby
reducing power consumption while maintaining throughput.
When switching handling of communication processing,
communication parameters such as the packet sequence num-
ber are written in a predetermined area on the memory 3,
thereby continuing the communication processing without
interruption. Note that the shared register 103 may be used as
the storage location of the communication parameters instead
of the memory 3.

Second Embodiment

[0037] The arrangement of a communication apparatus
according to the second embodiment is the same as that
shown in FIG. 1, and a description thereof will not be
repeated. In the second embodiment, a case will be explained
in which the communication apparatus operates in one of a
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battery mode using a battery (not shown) and a normal power
supply mode using an external power supply (not shown).
The communication apparatus can change the information
transfer rate threshold, serving as the condition for switching
handling of communication processing, depending on its
power supply state, that is, operation mode.

[0038] The switching condition deciding method will be
described with reference to the exemplary flowchart of FI1G. 4
concerning the operation of a main CPU 102. This example
will be described assuming that a first threshold of 50 Mbps
and a second threshold of 100 Mbps are used as communica-
tion rate thresholds for communication processing switching.
In step S401, the main CPU 102 determines based on infor-
mation from a power supply monitoring unit 7 for power
supply control whether the communication apparatus is being
driven in the normal power supply mode or battery mode. If
the apparatus is being driven in the battery mode, the process
advances to step S402. Otherwise, the process advances to
step S403.

[0039] In step S402, the main CPU 102 decides to make a
communication-dedicated CPU 101 handle communication
processing at an information transfer rate of 100 Mbps or
more, or perform communication processing by itself at an
information transfer rate lower than 100 Mbps. That is, the
information transfer rate threshold for communication pro-
cessing switching is set as 100 Mbps in battery mode.
[0040] Instep S403,the main CPU 102 decides to make the
communication-dedicated CPU 101 handle communication
processing at an information transfer rate of 50 Mbps or more,
or perform communication processing by itself at an infor-
mation transfer rate lower than 50 Mbps. That is, the infor-
mation transfer rate threshold for communication processing
switching is set as 50 Mbps in normal power supply mode.
[0041] Based on the set threshold, the main CPU 102 per-
forms the processing in FIG. 3 described in the first embodi-
ment. The operation of switching communication processing
between the main CPU 102 and the communication-dedi-
cated CPU 101 is the same as that described in the first
embodiment, and a description thereof will not be repeated.
[0042] As described above, in the second embodiment, the
CPU that handles communication processing is switched
depending on the power supply type and the information
transfer rate. As shown in FIG. 5, in the battery driving mode,
when the information transfer rate is lower than 100 Mbps,
that is the second threshold, the main CPU 102 performs
communication processing. When the information transfer
rate is equal to or higher than the second threshold, the com-
munication-dedicated CPU 101 performs communication
processing. In the normal power supply mode in which the
power supply is connected, when the information transfer rate
is equal to or higher than the first threshold, the communica-
tion-dedicated CPU 101 performs communication process-
ing. If the information transfer rate is lower than the first
threshold, the main CPU 102 performs communication pro-
cessing.

[0043] As in the first embodiment, the communication-
dedicated CPU 101 is powered off when not used. Since the
need to use the communication-dedicated CPU 101 can be
reduced as much as possible in the battery driving mode, the
communication apparatus can operate at lower power. Note
that an example has been described above in which the infor-
mation transfer rate threshold is changed in accordance with
the power supply type. The information transfer rate thresh-
old may be changed in consideration of the remaining battery
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level, too. For example, the information transfer rate thresh-
old may be set at 50 Mbps upon connecting the power supply,
100 Mbps when the remaining battery level is higher than a
predetermined threshold in the battery driving mode, and 150
Mbps when the remaining battery level is lower than the
threshold.

Third Embodiment

[0044] In the third embodiment, an example will be
described in which the CPU that handles communication
processing is switched based on information other than the
information transfer rate. The arrangement of a communica-
tion apparatus according to this embodiment is the same as
that shown in FIG. 1, and a description thereof will not be
repeated. The communication apparatus according to the
embodiment can perform QoS (Quality of Service) control
based on IEEE 802.11e. In IEEE 802.11e, communication
data are classified into four types: voice, video, best effort,
and background. The transmission priority changes depend-
ing on the communication data type. The transmission prior-
ity decreases in the order of voice, video, best effort, and
background so voice has the highest transmission priority.
[0045] The communication apparatus performs communi-
cation in one of the communication modes 802.11b, 802.11g,
and 802.11n of IEEE 802.11 standards. An example will be
described here in which CPU switching of the multi CPU
scheme is controlled in accordance with the communication
data type identification result.

[0046] Communication processing switching will be
described with reference to FIG. 6 concerning the operation
of'a main CPU 102. In step S601, the main CPU 102 detects
the current communication mode and determines whether it is
802.11b or 802.11g (first communication mode). If the cur-
rent communication mode is 802.11b or 802.11g, the process
advances to step S602. In a communication mode (second
communication mode) other than 802.11b and 802.11g, that
is, in 802.11n, the process advances to step S605.

[0047] Instep S602,the main CPU 102 determines whether
the current communication data type is “voice”. If the com-
munication data type is “voice”, the process advances to step
S603. If the communication data type is not “voice”, that is, if
the communication data type is one of “video”, “best effort”,
and “background”, the process advances to step S604. In step
S603, ifa communication-dedicated CPU 101 is not currently
being used, the main CPU 102 switches the communication
processing to the communication-dedicated CPU 101. In step
S604, if the communication-dedicated CPU 101 is currently
being used, the main CPU 102 switches the communication
processing to itself.

[0048] Instep S605, the main CPU 102 determines whether
the current communication data type is “background”. If the
communication data type is “background”, the process
advances to step S606. If the communication data type is not
“background”, that is, if the communication data type is one
of“‘voice”, “video”, and “best effort”, the process advances to
step S607. In step S606, if the communication-dedicated
CPU 101 is currently being used, the main CPU 102 switches
the communication processing to itself. In step S607, if the
communication-dedicated CPU 101 is not currently being
used, the main CPU 102 switches the communication pro-
cessing to the communication-dedicated CPU 101.

[0049] As is apparent from the results of processing of the
above-described flowchart, the CPU that handles communi-
cation processing is determined as shown in FIG. 7 in accor-
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dance with the communication mode and the communication
data type. When communicating in 802.11b or 802.11g (first
communication mode), the communication-dedicated CPU
101 handles the communication processing only when the
communication data type is “voice”. For other data commu-
nication types, the main CPU 102 handles the communication
processing.

[0050] When communicating in 802.11b or 802.11g, high-
speed wireless communication is impossible. For this reason,
throughput may not be expected to greatly improve with
respect to power consumption even when using the commu-
nication-dedicated CPU 101. The communication-dedicated
CPU 101 is used only for a data type such as “voice” which
needs to make the transfer delay as small as possible, thereby
suppressing extra power consumption.

[0051] On the other hand, when communicating in 802.
11n, high-speed wireless communication is possible. For this
reason, the communication-dedicated CPU 101 is used not
only when the data type is “voice” but also for “video” or
“best effort”. However, when the data type is “background”,
communication need not be processed at a high speed. Hence,
the main CPU 102 is used for communication processing
even in communication by 802.11n. The communication-
dedicated CPU 101 is powered oftf when not used, as in the
first and second embodiment, and this enables an operation of
the processor system at lower power.

[0052] Note that in step S602, the communication-dedi-
cated CPU 101 is used only when the data type is “voice”.
However, the communication-dedicated CPU 101 may be
used even in video transmission to suppress the transfer delay
as much as possible. Additionally, in step S605, the main CPU
102 is used only when the data type is “background”. How-
ever, the main CPU 102 may be used even for “best effort”.
That is, the data type serving as the switching condition can
appropriately be changed.

[0053] With the above-described arrangement, in the third
embodiment, whether to use the communication-dedicated
CPU 101 is controlled based on the communication data type.
This enables an operation at lower power and also reduces the
data transfer delay at the time of voice communication. Addi-
tionally, the data type criterion to be used to switch the CPU
that handles communication processing is changed based on
the communication mode. This allows to maintain throughput
and save power.

[0054] Note that in the above description, the data type
criterion to be used to switch the CPU that handles commu-
nication processing is changed based on the communication
mode. However, the data type criterion may be changed based
on the information transfer rate. For example, in step S601 of
FIG. 6, the main CPU may determine whether the informa-
tion transfer rate is equal to or higher than a predetermined
threshold instead of the communication mode. The above-
described processing of switching the CPU that handles com-
munication processing need not always be executed by the
main CPU. It may be executed by the CPU that is currently
executing communication processing.

[0055] The switching condition is not limited to those
described above. The processing of switching the CPU that
handles communication may be executed based on the pres-
ence/absence of use of the channel bonding technique or
MIMO (Multiple-Input and Multiple-Output) technique of
802.11n. Note that the channel bonding technique is a tech-
nique of performing communication by bundling a plurality
of (for example two) adjacent channels of wireless LAN. This
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technique makes the transfer rate a bit more than twice higher
by communicating using a bandwidth of 40 MHz correspond-
ing to two channels in place of the normal bandwidth of 20
MHz corresponding to one channel. MIMO is a technique of
dividing transmission data into a plurality of signals (streams)
in advance and simultaneously transmitting them via a single
channel from a plurality of antennas. For example, in step
S301 in FIG. 3, instead of the determination based on the
information transfer rate, the main CPU 102 may determine
whether a CPU currently executing communication process-
ing is using the MIMO technique. If the MIMO technique is
being used, the process advances to step S302. If the MIMO
technique is not being used, the process advances to step
S304. Alternatively, in step S301 in FIG. 3, instead of the
determination based on the information transfer rate, the main
CPU 102 may determine whether a CPU currently executing
communication processing is using the channel bonding tech-
nique. If the channel bonding technique is being used, the
process advances to step S302. If the channel bonding tech-
nique is not being used, the process advances to step S304.
[0056] Alternatively, switching the CPU that handles com-
munication may be executed based on whether the processor
system 1 is using RTP (Real-time Transport Protocol), that is
the communication protocol of higher layer than that of the
communication protocol of the wireless LAN communica-
tion unit 2. CPU switching may be executed using a higher-
layer communication protocol such as FTP (File Transfer
Protocol) or PTP (Picture Transfer Protocol) as the criterion.
That is, switching to a predetermined CPU may be done based
on whether the processor system 1 is using a predetermined
communication protocol in a higher layer than that of the
communication protocol of the wireless LAN communica-
tionunit 2. For example, in step S301 in FIG. 3, instead of the
determination based on the information transfer rate, the main
CPU 102 may determine whether a CPU currently executing
communication processing is using RTP. If RTP is being
used, the process advances to step S302. If RTP is not being
used, the process advances to step S304. Alternatively, in step
S301 in FIG. 3, instead of the determination based on the
information transfer rate, the main CPU 102 may determine
whether a CPU currently executing communication process-
ing is being using PTP. If PTP is used, the process advances to
step S302. If PTP is not being used, the process advances to
step S304. Alternatively, in step S301 in FIG. 3, instead of the
determination based on the information transfer rate, the main
CPU 102 may determine whether a CPU currently executing
communication processing is using FTP. IfFTP is being used,
the process advances to step S304. If FTP is not being used,
the process advances to step S302.

[0057] Alternatively, communication processing may be
switched between the main CPU 102 and the communication-
dedicated CPU 101 by combining two or more of the above-
described plurality of conditions. For example, in step S301
in FIG. 3, instead of the determination based on the informa-
tion transfer rate, the main CPU 102 may determine whether
a CPU currently executing communication processing is
using both of the channel bonding and MIMO techniques. If
both of the techniques are being used, the process advances to
step S302. If one or both of the techniques are not being used,
the process advances to step S304.

Other Embodiments

[0058] Aspects of the present invention can also be realized
by a computer of a system or apparatus (or devices such as a
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CPU or MPU) that reads out and executes a program recorded
on a memory device to perform the functions of the above-
described embodiment(s), and by a method, the steps of
which are performed by a computer of a system or apparatus
by, for example, reading out and executing a program
recorded on a memory device to perform the functions of the
above-described embodiment(s). For this purpose, the pro-
gram is provided to the computer for example via a network
or from a recording medium of various types serving as the
memory device (for example, computer-readable medium).
The program may be carried on a carrier medium such as a
transmission medium (signal) or a computer readable storage
medium.

[0059] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0060] According to the present invention it is decided,
during communication by the communication unit and based
on one of a transfer condition of communication by the com-
munication unit (e.g. data transfer rate, channel bonding,
MIMO, communication protocol) and priority of data to be
communicated, which one of the main processing unit and the
communication processing unit should control the commu-
nication processing by the communication unit.

[0061] This application claims the benefit of Japanese
Patent Application No. 2010-019464, filed Jan. 29, 2010
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An information processing apparatus comprising:

a communication unit configured to communicate with
another apparatus;

a main processing unit capable of controlling communica-
tion processing by the communication unit and of con-
trolling other processing;

a communication processing unit capable of controlling
the communication processing by the communication
unit; and

a deciding unit configured to decide, during communica-
tion by the communication unit and based on one of a
transfer condition of communication by the communi-
cation unit and priority of data to be communicated,
which one of the main processing unit and the commu-
nication processing unit should control the communica-
tion processing by the communication unit.

2. The apparatus according to claim 1, further comprising

a switching unit configured to switch, based on the decision
by the deciding unit, between communication processing
controlled by the main processing unit and communication
processing controlled by the communication processing unit.

3. The apparatus according to claim 1, further comprising

a storage unit write-accessible and read-accessible by both
the main processing unit and the communication processing
unit,

wherein the unit, decided by the deciding unit to control the
communication processing, is arranged to read out a
communication parameter stored in the storage unit
which enables it to control the communication process-
ing after the decision by the deciding unit.
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4. The apparatus according to claim 3, wherein the com-
munication parameter includes at least one of a packet
sequence number and an encryption key.

5. The apparatus according to claim 2, further comprising
a power control unit configured to limit power supply to the
communication processing unit in accordance with switching
by the switching unit.

6. The apparatus according to claim 1, further comprising
a detection unit configured to detect the transfer rate of the
communication by the communication unit as the transfer
condition.

7. The apparatus according to claim 1, wherein the decid-
ing unit is configured to decide that the main processing unit
should control the communication processing when a transfer
rate of the communication by the communication unit is
lower than a threshold.

8. The apparatus according to claim 7, further comprising
a power source determination unit configured to determine
the source of power supplied to the apparatus,

wherein the switching unit is configured to change the

threshold in accordance with the power supply source
determined by the power source determination unit.

9. The apparatus according to claim 1, further comprising
an identification unit configured to identify the type of datato
be communicated by the communication unit.

10. The apparatus according to claim 1, wherein the decid-
ing unit decides the unit to control the communication pro-
cessing, based on whether the communication unit is com-
municating using channel bonding.

11. The apparatus according to claim 1, wherein the decid-
ing unit decides the unit to control the communication pro-
cessing, based on whether the communication unit is com-
municating using MIMO.

12. The apparatus according to claim 1, wherein the decid-
ing unit decides the unit to control the communication pro-
cessing, based on whether the processing unit currently con-
trolling the communication unit is using a communication
protocol of higher layer than that of a communication proto-
col used in communication by the communication unit.

13. A method of controlling an information processing
apparatus comprising:

a communication unit configured to communicate with

another apparatus;

a main processing unit capable of controlling communica-

tion processing by the communication unit and of con-
trolling other processing; and
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a communication processing unit capable of controlling
the communication processing by the communication
unit, the method comprising:

deciding, during communication by the communication
unit and based on one of a transfer condition of commu-
nication by the communication unit and priority of data
to be communicated, which one of the main processing
unit and the communication processing unit should con-
trol the communication processing by the communica-
tion unit.

14. A computer-readable storage medium which stores a
computer program for causing a computer to operate as an
information processing apparatus comprising:

a communication unit configured to communicate with

another apparatus;

a main processing unit capable of controlling communica-
tion processing by the communication unit and of con-
trolling other processing;

a communication processing unit capable of controlling
the communication processing by the communication
unit; and

a deciding unit configured to decide, during communica-
tion by the communication unit and based on one of a
transfer condition of communication by the communi-
cation unit and priority of data to be communicated,
which one of the main processing unit and the commu-
nication processing unit should control the communica-
tion processing by the communication unit.

15. A computer program for causing a computer to operate

as an information processing apparatus comprising:

a communication unit configured to communicate with
another apparatus;

a main processing unit capable of controlling communica-
tion processing by the communication unit and of con-
trolling other processing;

a communication processing unit capable of controlling
the communication processing by the communication
unit; and

a deciding unit configured to decide, during communica-
tion by the communication unit and based on one of a
transfer condition of communication by the communi-
cation unit and priority of data to be communicated,
which one of the main processing unit and the commu-
nication processing unit should control the communica-
tion processing by the communication unit.
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